Decline in intracellular free Mg2+ is associated with irreversible tissue injury after brain trauma.
Much of the tissue damage resulting from trauma to the central nervous system appears to result from secondary, delayed biochemical changes that follow primary mechanical injury. However, the early biochemical events remain to be elucidated. In the present studies, we have used phosphorus (31P) magnetic resonance spectroscopy (MRS) to examine in vivo, the temporal changes in brain intracellular free Mg2+ concentration following fluid percussion head injury in rats. We report that injury caused a profound and rapid decrease in intracellular free Mg2+ which was significantly correlated with the severity of injury. At high levels of injury, the decrease in intracellular free Mg2+ concentration was associated with a decrease in total Mg2+ concentration as determined by atomic absorption spectrophotometry. Prophylactic treatment with MgSO4 prevented the post-traumatic decrease in intracellular free Mg2+ and resulted in a significant improvement in acute neurological outcome. Because magnesium is essential for a number of critical enzyme reactions, including those of glycolysis, oxidative and substrate level phosphorylation, protein synthesis, and phospholipid synthesis, changes in free Mg2+ after brain trauma may represent a critical early factor leading to irreversible tissue damage.